In ITER it is foreseen to control different types of MHD instabilities by means of modulated Electron Cyclotron Current Drive (ECCD) with modulation frequencies up to 5 kHz. This has direct consequences for the EC system of ITER, since both the gyrotons and power supplies have to be capable of modulated operation. Since the electron gun of the 2 MW EU gyrotron is a diode type gun and the gyrotron is equipped with a depressed collector, two modulation scenarios were investigated:
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• Modulation with the body power supply (BPS): In this case the gyrotron output power will be controlled by the voltage of the BPS. The required change of the BPS voltage will reduce both the output power and efficiency of the gyrotron but will also reduce the deceleration voltage of the depressed collector. This fact, together with the reduced efficiency, will increase the power load on the collector wall significantly.
• Modulation with the main power supply (MPS): In this case the output power is controlled by a reduction of the voltage provided by the MPS. Since the deceleration voltage of the depressed collector will not be affected, the power load on the collector is only influenced by the reduced interaction efficiency. In this paper we will present a detailed numerical study of the impact of modulated operation (with a modulation depth of 50%) on the wall loading of the gyrotron collector. Realistic electron distributions obtained from a cavity interaction simulation have been used as simulation input for nominal and reduced gyrotron power. Since collector sweeping will be applied, time-dependent load profiles have been calculated for both modulation scenarios. In a second step, these load profiles were used as input for transient thermal simulations with ANSYS to find the time-dependent distribution of the temperature in the collector wall. The results clearly indicate that modulation with the BPS should be avoided, since the maximum temperature in the collector wall will be increased to unacceptably high values, compared to unmodulated operation. On the other hand, modulation with the MPS increases the critical maximum temperature only slightly and therefore is the preferable method. In addition, improved beam sweeping methods like transverse sweeping with higher frequencies may be applied to reduce the mechanical stress on the collector structure. 
